
Math 155. Homework 11. Chapter 4

1. Suppose that a bacterium is absorbing a certain drug from its environment. At time t = 0,

there is 0.2 mol of drug in the bacterium, and drug enters the bacterium at a rate of 1
1+t2

mol
min

(a) Let c(t) represent the amount (mol) of drug in the bacterium at time t (minutes). Write a
pure-time differential equation and an initial condition for the situation described above.

(b) Apply Euler’s Method or Riemann sums with ∆t = 0.5 to estimate the amount of drug
in the bacterium at time t = 1.5.

An alternative way of asking this question is: pretend the rate of change of the drug
being absorbed is constant on intervals of size ∆t = 0.5. Estimate your rate of change
on each of these intervals using the left-hand estimate.

You can choose how you want to set up and solve this problem.



2. Let L(t) = the length (in cm) of a fish at time t (in years). Suppose that the fish grows at a
rate dL

dt = 5.0e−0.2t.

(a) Determine the exact change in length of the fish between times t = 5 and t = 10.
(Suggestion: First solve the differential equation using anti-differentiation.) Does the
answer to this question depend on the initial condition L(0)?

(b) Determine L(t) if L(0) = 2.
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2. Continued

(c) Find the approximate change in length of the fish between times t = 5 and t = 10.
Pretend the rate of change is constant on intervals of size ∆t = 1. Use the rate of
change at the right side of each interval as your approximation of the constant rate of
change for the interval.
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3. A plant produces starch depending on the intensity of heat it receives during the day. Assume
the rate of starch production of the plant is

dS

dt
=

4t

1 + t2
grams per hour

where time t is measured in hours and S(t) is the amount of starch produced t hours after
noon each day (time t = 0 is noon, t = 1 is 1pm and so on).

a. Estimate the total change in S(t) between 1pm and 3pm using the right-hand Riemann
sum with ∆t = 0.5. Draw your rectangles or step functions on the figure below. Note
that Riemann is the name of a man who pretended that the rate of change was constant
on small intervals and used this idea to estimate changes in amount. This is the same
procedure as question 2c.

b. Find the exact area under the curve
4t

1 + t2
between times t = 1 and t = 3 using

integration with w-substitution (some call this u-substitution).
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